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A few yeare ago, the paramagnetic resonsnce spectrum of Cma*

substituted for La* in the orystal LaCly wes reported by a
group at Berkeleyl and, with epperently greater precision, by

a group at the Argonne Netional Laborntory.2 8even lines were
obeervad, characteristic of s level with s totel anguler momentum,
J, of 7/2, and & Lande g value of 1.991. These results rsceived

3

a resdy explasnetion. The ground state of Cm * won expected to

be 5f7 887/9, and‘the epectrum of the rare-enrth snalog,
aa®* 4e7 887/2, had siresdy been found to comprise seven lines
for which g = 1.991.a Prom the spread of the seven lines
with respect to the external magnetic fleld, it was concluded
that the zero~field splitting of 88,,/9 of Cms+ wag very similer
to that of 887/2 of G4>", though the Argonne group stated that

the two spectrs were sufficlently diseimiler to be eesily

dietinguished. £

Ag our knowledge of the retinides has incrensed, the
similerity between the reported spectrum of Cm8+.and that of
Gda*

braskdown of Ruserell-S8sundere coupling should be grenter than
V4 88 4

hag become incressingly enmberrrnssing. The extent of the

It should Ye
5

that for Aml BY 7 /0 for whioch g = 1,937.

less than that eslculeted by Runsciman for Cm3*, eince the
recent work of Lammermann snd Conway on Pul indicstes that
Runoimen probeably over-estimated the spin-ordbit coupling

6

constant. From Runciman's eigenfunetions, we cslculate

g = 1.913, and hence we would expeot the g-value of the ground



(¥

level of Cm°* to setiefy the inequslity 1.937 > g » 1.913.

The similarity betwesn the reported zero-~field splittings
of the ground levels of 6a”* sng om®* is equially puzzling.
Moking use of Runcimen's eigenfunctions, we find that the

3+

ground state of Cm comprises'only 72% of the pure stste

887/3, and we should expect 1t to show the minute zero-field

S+ only

eplitting charscteristic of the ground level of Gd
if 2 highly fTortuitous concellation of the mechanisms that
give rise to the splitting occurs.

With these difficulties in mind, experiments were set

' up to observe (at 9 kme.) the puramagnetic resonance spectrum

of Cm°" substituted in emell smounts for La®' in lanthenum
ethylsulfate and in lenthanum trichloride. In all, five

ethyleulfate and two trichloride erystels were grown with

B

varying concentrstions of Cm™ . After the experiments, the

3

erystals were assayed to determine the Om * soncentration,

which was found to vary bétwe@n 1 microgram 2nd 20 micrograms.
For the ethylsulfate arystﬂiﬁ, g single lihe was obsorved

at helium temperstures, charscterized by g = 1.926 * 0,002
and g, = 7.73 $0.02, A similer line w&alab@epved in the
trichloride crystals, the par:meters being g, = 1.926 % 0.602
end g; = 7,67 r 0.02. ¥Wo trace wne seenvof.the seven lines

1,2

previcusly reported, end it appears quite certain thet

the speetrum mesgured earlier was that of Gﬁs+, not Cm§+.



It 1s remerkable that two groups, working independently,
should have made the esme erronsous identification.

The observed epectrs receive en immedlate explenation
1f the zevo-ficld eplitting of the ground level of Cm>' s
suprosed to be lerge compared with the energy of the microwave
quantum. The'ﬁingle.line obeerved in allvarysﬁals corresponds
-t0 transitions between the components of the lowest doublet.
| If this doublet corresponds to'Jélm.t%, it is ecsy to show
thet g, = gend g, = 4g. The value of g, is independent of
intersctions with higher components of the ground level, and
we ¢an immediately conelude that g = 1.925 for the ground. leval
of Cm®*., This result is consistent with the theory. The values
of g, are very nesr the theoretical value of 4g, the slightly
lower value for the trichloride possibly beilng duve to the
1ﬁf1uence of the doublet for which J, = 3 Qﬂ Buch an effect
suggests that the splitting of the ground levsl of Cmo' is
smaller in the trichloride than in the ethyleulfata, a result
enalogous to that for GA°* in the two erystals.® This is
plea sugmested by o huMber of wenk, highly anisotropic, lines
in the spectrum of the trichloride, zome of which may srise
from transitions between higher components of the ground level.
These are now being investigated.

The present wdrk, bybshaming the spurious nnture of the
enrlier observations, eliminetes what had beéome & serious

difficulty in the theory; &t the same time, it provides an



importsnt datum, namely the landé g vslue of the ground level of

Cm§+, that should be valucble in fixing the depree of intermedlate

coupling both for Cm°*

and, by extropolstion, Tor later menmbers
of the actinide series.
Ve wish to thank Dr. M. Klein for his help in the experimenxalv
work, lise A. Tryon for growing the trichloride crystale, and
Dr. J. C. Wollmen ond Professor B. B. Cunninghem for thelr advice

and encouragement.
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